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( 1 .  The re la t iw  / ~ i a g ~ ~ i t l c t l c  the parts played. t g  d i f fus ib le  cltitl tlon-of 
(1iffz~siOlt~ i ~ i  the  nelrtrcxlz'zii~g p o r e r  of salitw. w b . ~ i t z ~ 7 c ~ sd e t w ~ u i ~ ~ i ~ i g  

The esperinimt> ncre carried out as follo~r-<:S a l i n  n-as titrated and 
a second set of -:unplcq 11-as dialyzed for n period of time; then the liq-
uids both out~itle and inhitlc the membrane \\-ere sepamtely titmted. 
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Thc tli:llysis of the samples waq nmde in these cases IT-here a sufficient 
quantity cf saliva could bc obtained without conscious exertion on the 
part of the patient. Following the nietllod of C'auwn (10) 2nd Porter 
(11) a solution of gun cotton in an  cthcr alcohol mixture x i s  n~adc .  
Froin this solution collodion thimbles were fabricatetl antl then placed 
in recently boiled distillecl TI-atcr until rcatly for utv .  From 2 to 5 cc. 
of the saniple n ere measured directly into the thimhle antl then placed 
in n small prcwription vial. Boiled distillet1 water was pipcttctl into 
thc bottle until thc Icvcl of thc s:mlpIr cxactly coincitletl with that of 
tho water. Ilccomposition of the sample m.; prevented by adding 
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E 6 '19 30'12.30 1,2S 13.58, ( j . X  00 1; G ,0045 30 4G.303.4049.901.20 
E i S 75; 6 30 0 00 6 30. 0.80,lO 70 10 70'25 20 2 40'2.40123 8OI4.5.j13 40 1 .00 '4  40 
E 9 i10.70, 8 . 1 0 1  .(I0 9.10 7.30 4 $5 0 .;5 3 70 13 SO 14 431 .  l;'l;.603 10 3 00 3 00 
E l 0  /14 00 9.2.i':'; 13 12 40 5 Oi! 4 000  7.i 5 li5 16 33 13 702.00 1 3 . 7 0 1 4 . ~ ~ ~ . 1 0  2.23 -1.35 
E l l  l i  45 10." 3;.00 17.23 7 40 3 50 0 00 1 3110.10 18.303.00'21 3 0 ~ . ! 1 0 1 . 7 3  1.00 2 73 
t:11' T 25 4.00 :3 15 7 .  15 11.75 10 270 10 SO 19 90 16.70,2.% 18.90;-1.~5~:1.10 0 .S3 4 05 
E l 3  ; S 50 4 8.j :i20 X 03 11' 40 0 60 3 00 12 !XI 22. 70 20 101  .50i21 ,605.40  4 00 0 ,00 4 !lo 

1.24 16 -10 !r T i )  5 SO I5 3) S 90, 4 SO 3.9:) S TO 35.40 23 10 :1 10 2G .i0 1 .70 1 00 1 .OO 



215 COMPOSITIOS O F  SALITX AXD DEXTAL CARIES 

four hour limit and this latm time, consequently, was chosen as a 
standard. 

The results of this m-ork are reported in tables 1 and 2. The analy- 
ses, although of questionable quantitative d u e  demonstrate. quali- 
tatively, that the greater perce,~tape of alkalinity and acidity is found 
in that portion of the earriple n-hich has dialyzed through the membrane 
and is due, therefore, to in organ:^ constituents. TTith subject Yo. E4 
the alkalinity of 10 cc. of the resting snlira was 6.60 cc. S 200 HCI. 
-1fter dialysis the alkalinity outside of the nienlbrane was 3.00 cc. and 
inside the membrane. 2.00 cc. The activated sample exhibited a 

marked diff(~rence for tlw titration tigurc of th.1 ~~ntlinl~-zec\ s:tlnple was 
24.13 and for the clialyzctl, 16.00 out~itle the nmnhrane and only 2.65 
inside the rnern1)ranc. The acidities liken isc show the same phenomena, 
the undialyzcd normal resting sn1i.i-:r having n reading of 13.73cc. S 1200 
SaOH and the dialyzed 9.20 ouhitle the thinhle and 4.20 inside. 

b. The nrnztzo-tzztroge?~ y~elderl by hydsolysis of t~ormal ~esting and 
act~catedsalzca 

In the utilization of the Tan Slykc apparatus for the determination 
of the miino-nitrogen in the saliva the author has employed a methotl 
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TABLE 4 


Immuizit y 

LLECTRICALLY 
STIJIULATED 

1 SERI.iLDATE S.iLIV.i, 02. O F
S C J I B E R  

M I S 0  h-IS  10 

C C. S h I l P L E  

September 18. 1916 . . . . . . . . . . I 

Scpteniber 10, 1916 . . . . . . . . . . 1 

September 19, 1916 . . . . . . . . . . i 

Sep~ernber28, 1916. . . . . . . . . .  / 

.S eptcmher 31; 1916 . . . . . . . . . . I  


September 28, 1916. . . . . . . . . . ~ 

October 9. 1916. . . . . . . . . . 1 

Septernb-r 21, 1916. . . . . . . . . . .  

September 21 . 1916. . . . . . . . . . ! 

Scptemt~er28, 1916. . . . . . . . .  1 

October 0: 1916 . . . . . . . .  . I  

Octot~er  3, 1916. . . . . . . . . . .  

October 3, 1916. . . . . . . . . . .  

Octol~er  0. 1916. . . . . . . . .  

Octaher 3. 1916. . . . . . . . . . ~ 

Octol)rr 9. lLl6 . . . . . . . . . . .  

October 9 19i6 . . . . . . . . . . .  

Octobrr 9. 1911;. . . . . . . . . .  ~ 

October 13, 1916 . . . . . . . . . I  


Octol~er  13. l9l(i . . . . . . . . . I 


October 20; 1916. . . . . . . . . ! 

octobcr  20. 19lii. . . . . . . . . I 

O C ~ O ~ P T20. 1916. . . . . . . . .  

Octoljrr 20 . 191G. . . . . . . . . .! 

O c t o h u  20. 1916 . . . . . . . . .  ) 

@ctoIm 23. 1916. . . . . . . . . .  

O C ~ O ~ J ( . ~23. l!)l6 . . . . . . . . . . .  

October 27, 1916. . . . . . . . . I  


October 23, 1916. . . . . . . . . .  

October 25: 1916. . . . . . . .  

October 28. 19lfj. . . . . . . . . I  


Octol~er  28 . 1016. . . . . . . . .  

Octol~er  28: I916 . . . . . . . . . .  

C)ctol)er 28. 1916. . . . . . . . .  

S o l - t ~ ~ n l x r2. 1916. . . . . . . .  , 

So\-erri1)c.r 18 . l9lii . . . . . . . . . . .  

Sovcml)cr 11, 1916 . . . . . . . . . .  

S o ~ e n ~ l ~ c r1.1916 . . . . . . . . .  ' 

S o r f ~ n i h e r1. 1Dlii. . . . . . . . . . I 

Sovcrnl~er  4. 1016. . . . . . . . . . . 


I 

S o r e ~ n b e r  11 . 1916. . . . . . . . .  
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E L E C T R I C I I . L T  
S T I X U L I T E D  

B kLIX-.L, CC. O F  
i \ i I X O  S I S  10 

CC. S A M P L E  

Sovember 11, 1916. . . . . . . . .  

Sovember 11, 1916.. . . . . . .  I 
Sooember 11, 1916.. . . . . . . .  ~ 

Sovember 13, 1916.. . . . . . . .  ~ 

Sovember 14. 1916.. . . . . . . . .  

Kovember 13. 1916.. . . . . . . . .  

Sovember 16, 1916 . . . . . . . .  ~ 

Sovern1)er 17, 1916. . . . . . . . .  I 


Soreniber 23, 10l(j... . . . . . . .  

Sovember 21,191G... . . . . . . .  

Sorembr r  24. 1910... . . . . . .  i 


Soren l l~e r  1.3. 1916.. . . . . . . .  

S o ~ e r n b c r15. 1916... . . . . . .  

Soveini)er 6. 1916.. . . . . . .  i 

Sovemher 13. 1916.. . . . . . .  I 

Sovernher 14, 1916 . . . . . . . . .  

Sorember  17, 1917... . . . . . .  
I 
December 4, 1916... . . . . . .  , 

Decemlier 11, 1016. . . . . . . . .  


On averaging thest t:ri~les, the, following figures arc obtairietl 

Immunity normal resting sa l i r a . .  . . . . . . . . . .  4.37 cc. amino S 

Immunity parafine activated s:rliva.. . . . . . . .  3.63 cc. arliino S 


Difference.. . . . . . . . . . . . . . . . . . . . . . . . . . .  0.84 

Equals . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 7 per cent of the  mean 


Caries normal resting saliva. .  . . . . . . . . . . . . . .  3.89 cc.  amino 

.-Caries paraffine activated saliva. .  . . . . . . . . . . .  3.72- cc. amino S 


Difference... . . . . . . . . . . . . . . . . . . . . . . . . . .  0.17 

Equals.  . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . .  4 . 5  per cent of the mean 


The tliffcrcnce in nitrogen content betnecn the noinial re.ting salira 
in c:lsrs of immunity and tha t  in caries is strikingly brought out by 
the ah01 e t:~bdation. In the determination of arerage. hon-eyer there 
i.; an euor  which nmkt be niwsurecl before the data may be 
conqidcretl conclusive. 

The tlcttrmination of the standard deviation of the mean demon- 
strates, liowever, the reliability of the results prrimted. These caleu- 
lationh nere evaluated from the fornlula giren hy Davenport (15) as 
folloT~-s: 



-
Standard deciniion = 

stun of the  squares of thcx tievintiorl 
--

f r o l r  the mean 
1--- nuxnhe~of ~neaeurenlcnts. 

-- .--- ---

St:il!tl:il'(l t l i . ~ i : ~ i i o ~ lp:ir:ifii~l: ;:ili\-:i. . . . . . . . ., 0.5.32 0 .3iO 

1'rol;nl)lc c.i.ror.. . . . . . . .  . . . .  0 0733 i 0 0 4 M  

1?111::1s . . . . . . . .  . . . . . . . . . . . .  2 0 11cr ( ~ l n tof 1 4 per w l l r  


1: i. (~viticwt E I Y \ I ~t!:~..:' Zig~lwc t h t  t l i ~  tliffc'rerlc~c 1)c~tgwn tile yic.ltl-
of :iillino !lit~.ogc,n I,?- nor111:d i w t i r ~ g  :lnd :icti\-ate:] .\:l!iv:i in p(:1m11> 
:ifflictctl \\-\-it11tloiita' caricl- i.q only tn-ivc the 1)~ol):ilil~. c v o r  of t h r  mr:in: 
in otl?c~r 11-ortlc;. t lint t hew is c i t l l c ~  110 ( l i f f c lww.oi. a t  t h r  most onlj- u 
<light onv I i e t ~ ~ - c ( ~ n  pro?&i c o ~ ~ t m t  ti.? : i ~ - ~ ~ x g c  of nomi:d resting wliva 
:iiitl :rrtivatccl 5:i;iv:i -r.cwtcd iij- e:~hp('l.s(.1i?,-. 111 nornial intlivid11nl.-, 
on tlrcl c~)l i trury.  tlw t l ;ff(~rc~nc~~ i)rtn.eeli I 1 1 c ~:ru:iuo nitrogen ?-icltl< is 110 

ice. th:il~ t ~ n  error of t i i ~  ~!c.tcmliinatir,~~ tililei 111c. : II 'o~I:~~)Io ant1 it is 
thew is :i ~ c q - of corn-e-\-itien: that  in .uc211~ ~ r : o l i s  ckfiliit(1 di\-ergc~~~c~c~ 

po.-it ion 1)c3tween nornl:~l w t  ing :tucl arti7,.:itd w l i w .  TI](, 11{1r:11:ilre.qt-
i13g etr!iv:i of a per-on w t h  cariw :ipproac.lic>-. in protriu cont rxnt . tllp 
: ic t iv~twI~~~~~~~~:i of :i 1101.111:11 ~ C ~ W I I ,  l ~ yant1 sti~~l:~l:ition clicl~\-ing p y r f -  
fin(, re-ults in littlc rll:;ngt, (4tlicr ill p r o t c i ~ ~  c.rtntc.~it or in ncutrslizing 
p ~ ~ w rof tllc ,saliva scc'retcvl. 

i n  ill(> :11)p(?licl~~(1 tllpThe,>(> r(5Iatio11.q :ire iI~~is1r:~tetI i:il)Itl ~ l ~ c ~ ~ ~ - i ~ ~ ~  
~ O T W W  i tha t  i~ 1 1 1 ~~ l ~ i ~ l ~ l ) c , r  of:ix-c~+y 11(~11tr:dizing of ctlijic ~ ~ ~ ~ l l t i ~ ~ ~ ~ t p l ~ s  

S 290 ncitl :in(] : t l l ~ ~ l i  rcqnirctl t o  clm-~gc, 1 0  (y2 .  of ,.:~liv:~ frolll neulrn ' i ty 
t o  ljlielioll~l~tll:rlcil~ of nol~n::ll rc.ctilla t o  neutrniity to  l~nr:~liitl.ol)l~cnc,l) 
:111(1 :~ctiv:ited .<:iliv:i in nor111u1 ptXl,son> a31tl ill ~rc,rsolis affijctctl n.itll 

T h ( w  :ivcJrag~.q :ire compiled fro111 c:rliv:iry an:rlyses corn-
plctecl within i h  ?:wt ycm< nncl coniplis~c~ tl:t1:1 olit:linctl frolll orpr  
o w  111mc1rc~Iindividn:rIs. I t  is tlvi(1mt t11:1t .q:iIiv:i frolll s ~ ~ \ > j ~ c t ~  lTitll 

i 



carious teeth presents t ~ o  distinct (Iifferences flom saliva of immune 
subject?, namely, that  the neutralizing p o m r  of the resting saliva is 
wpernornial ~ h i l e  that of the paraffine activated d i n  ic subnorn~al. 

Imnlunity.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 23.693 ' 35 324 I 61 .S2 

C:n.ies.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 00ii 30 932 9 7 . 2 1  


The normal restinq ba1i~:t of p r ~ o l i ~n-it11 c:iriou. tceth ih. therefore, 
characterized by (I) a relati\ el!- high neutr:~lizing poncr and therefore, 
presumably. ( 2 )  a high contont of diffu-ihlc wh-tanccq; (8)n lo\\ con-
telit of 121 otcin-. 

1 \RLI i 

' 
S ~ Y B E H  1 ~ o t : i ~. i m i i ~ ( ,  I I : i i ~ i i n oI 

!izinr , 10 ce 1 ITCl s\lc,R~ ~ , w t r : ~ -S per 1 Salirary 
liririr , 10 c r  factor

I 
I I powm iniupli 1 ~ m w v r  s ~ m l l ~ l c ~  

CC. CC. ' 

I17.10 1.00 :;!i..ill 
2;. 40 -1.30 56 !L j  

20.00 I 0 30: 40 50 
1.i. 00 1 ,75 '  42 s 3  
.>- --
- I  . i.1 1.t50, 3s.05" ..iO -4.15' 33 45 
:34 .7.5 2.30 4,; 03 
24.00 0.GO 35 IjO 

The inter-rehtion hetncen the :mino nitrogen and the + a h  ary fac- 
tor is sho\m in table 5. Subject< 32 and 59 were c1a;secl as cariou., 
the others a< immune. Thic connection of the one to  the other is ren- 
dered all the inore itriking when the resclt5 of the dinly& experiments 
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are kept in mind, for the data evaluated in table 1 pointed to the fact 
that the i~lcrease of the total neutralizing power is clue prinmily to  an  
increased amount of inorganic substances. Conversely, the lowered 
amount of organic bodiei in activated sa1i.c-as coupled ni th  their 
greater neutralizing power brings further evidence to  substantiate this 
conclusion. 

From these results it is evident that ilnlnune persons secrete in re- 
spcnsc to stilnulation by chening tasteless subst:inces :I d i v a  which 
has a greater neutralizing poxer than norn~al  resting -:di\-n and is 
furthermore differentiated from nornlal resting saliva by n considerably 
lower content of protein and higher content of inorganic salts. The 
alteration in the character of the saliva iq not merely due to dilution, 
consrquent upon more rapid secretion, but in\-olveh n nlnrkcd cliange 
in the relative proportion of the conqtitnents. Person.. n-ith carious 
teeth differ from norrnal persons in that their nolnlnl resting - a l i ~ a  ap- 
proximates in composition and neutralizing poner to the conlposition 
of the activated saliva, in other words the salivary g lnnd~ of such per- 
sons behave a5 though they w r e  constantly receiving stimulus analo- 
gous to that constituted hy the act of chewing 3 ta-tele-s substance. 
Such a sti.nulus might conceivably be provided by carious teeth them- 
selves, or on the other hand, both conclitions may he attributable to a 
comnlon underlying cause. ' 

PART2 

REL.%TIOhbHIP O F  DESTA\L C.%RIES 1 S D  THE COSIPOhITIOX O F  SALIV.1 TO 

DIETARY ( 'OSDITIOSb A S D  THE LOCALITY A N 3  SATcRE O F  STISIULI 

PRO\IOTIA G SECRETIOs 

C, . The ~eltrtiotzo j  dzet to the i ? / c i d e w c  of caries 

The ai te~at ion in the salivary f x t o r  may 1)c due to either a direct or 
an indirect cause. If the former, then the preience of dental c:tries in 
an otherwise Llenlthy nloutli woulcl initiate the change. ' If the latter, 
then the chnn:,c i> eitllcr incitlcntal or compri~c- n portion of a vicious 
circle. 

Aln~ongtht. indirect factors which may initi:rtc :111 acute tlisturhnnce 
may he nlentinnetl diet, :l lc-ion or an infection, a chronic pcriphcllnl 
nervous affecticn, a central ncroous :rffectiou or lastly a defect in the 
processes of repair and growth corre1:ltctl n i th  3 tlefcct in salivary 
function. 

Diet comprise:: per se t n o  factors, rmnely coinposition and taste. 
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The fornler ha, hecn the ~uhject  of much cliwwion arid research and 
the conclu~ionq leached by the marly nuthoritiea appear to  be rather 
negative 111 character. Data hereinafter reported will deal more par- 
tlculnrly with this phase. 

I t  ha.; hcen shonn (6) that tlie salivary factor is constant in certain 
types of lnsnnlty to the w n c  extent a. in the nornlnl individual and 
from thi.; fact the tletluction lnay Ije nlacle that d~fference. in neutral- 
izlng poner are not relatcii to  the ccntral nerxous ~ y s t ~ m .  

In  revicn-ing the litcratu~i. concerned n ~ t h  the problem- of tlcntal 
caries antl its p o 4 1 l e  relntlon t o  habit. of cleanliness, climatic condi- 
tion\, diet and general Iienltli of a11 individual or of a race, one notes a 
lack of uniformity in tlie recorded oh-c~vntions. This may be attrih- 
uted to  the fact that 1!1(, many different miters  mere influenced in 
their judgment hy tliffcrent stantlards of oh\ervation, so that teeth 
which huperficial csanimntlon n-oul(1 tle\ignate aa non-carious might 
cliscloqe, upon a nlole thorough ex:~niinntion, csnctlp the oppoqitr 
condition. 

Pickerill (1).tate. that certain food inveqtigation; point to  the fact 
that the motiein thetary of the civilized world differs from the diet of 
the uncivilizecl n orld in that the former is less har cl hut more tough and 
requires. therefore, more triturating hut less crushing. From this 
conclu.~on the idea i. advanced tha t ,  4ncc different qets of nlwcles are 
used In t~i turat ing than in crushing, the over-developnlent of these tri- 
turating niu~cle.; (buccin:ltor am1 pterygoids) is responqihle for 110th the 
abnolnirillj- 4 n p e d  as nell a. the undeveloped dental arch. This, in 
turn, :iccount. for tlie increasing number of nialpo~ed teeth ivhich acconl- 
pany thc under-dcreloped arch. 1fnlpo.ed teeth are very suhceptible 
to tlcntal ca~ic. antl therefore the inereaye of this diseahe arilong the mod- 
err1 ell-llizctl n : r t~on~ i- cmwlatctl to  our changed habits m masticating. 
PicLerill note, f u ~ t h e r  that of the races of the ~ o r l c l ,  the meat eaters, 
or at  least thoye nho-e food 1. lslgely protein in c h a i ~ c t e l ,  mere quite as 
suiceptlhle to  c:irlcs a. t11o.c nhow diet ~ v a ~  main1)- x~getar ian.  This 
ih contrary to the vieni: expre-.etl by  hot11 1lummery m t l  Patrick. 
The nrgmnent advanced 1,- Plckcilll i, that the imnlune races, which 
illclutle nccorcling to  some authoritieq the -\.;iatics, Africans, Polyilesian3, 
A%ustrnlian~,ct cetcra, on-e their compa~ative freetlom from caries to the 
fact that their tliets were both varied and sapid. Their u n i r e r ~ a l  use 
of rnasticatories resulted in the prevention of stagnation within the 

carit! (1, 314) a fact nhich other investigations appears to  
support. 
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Dr.  K. Thurnwald, in speaking to  the author of his :tnthropolopical 
researehe.: in S e w  Guinea, mentioned that  the inhabitant. in tha t  sec- 
tion of the viorld seem t o  be comparatirely free from dental caries. 
Their diet is nninly vegetable consisting of yams, sago, rice and sugar 
cane, etc.; meat is rather an accessory and, with the exception of the 
rather scarce mango, there are no acid fruit<. The cuqtom of chewing 
the betel nut plays, unintentionally, an important part, no doubt, in 
their oral p r o p h y l a ~ i ~ .  For nt the age of puberty thiq cu.tom. often 
connected with one of the initiatory cercmonic~, is conlmenced anti 
continued t h w u g h o u ~  the life of the intlivitlual. 

Contrary to  the usual belief, this betel nut habit doe. not blacken 
the teeth. For tha t  purpobe there i. employed n mistuic of cocoanut 
oil and soot which is vig?rously rubbed on the teeth. 

The betel nut is not u:ed alone hut i- combined with WYL or le:\vh 
of a peppery nature together with pulverized linw from culcinetl sheliq. 
These three substances are taken into the mouth one aftel the other and 
are ~nasticated between nical~.  Thc ol(l men are etlent~rlou. :mtl pre- 
pare a paste by mixing the nlaterinl heforr chenlng it .  The n a t i ~ e i  
expectorate profusely after 'he w e  of thi- mixture ant1 tlic -ulir-:i is 
colored blood red. This coloration might he n.cli11eti to tllc l~lcetling or 
to  a conlpound formed by tke action of the lime on t11n hcltel nut. 
The teeth ar? l o ~ tbetneen the ngc. of forty and fifty ant1 exfo11:iterl 
compalatirel>- rapidly once the prow-\ ha i  co~nn~enc.c~tl. T11i. cxfolia- 
tion is actonlpnnied b;v .nollen mtl I&wling gum.. 

('ulculu. iq tlepo.itetl upon the teeth in : h o - t  ruil,elirr-:~I~lc c!ual~tlty, 
and it i- often the case d h  the atiult. to i re  tlle .izc oi tile lon.cr in-
cisor. increased by the>c concretic~il- to 300 or 400 pel cLcnt. 

I-ntlern ootl ( 2)  after csnmination- of .l,ull. fro111 cllflcrcnt collec- 
tion. ~ualieq tlw follon-ing conllnc,~rt. 

111the  hot belt of ~ h c  cart11 i l i c h ~ d ' n p  Indic~.  1fric:i ;ind Svutl1~1.11 (~'hilln, 
hntliing and n-n.3liing arc 11:iturnl h:ibits Iwc:iiisp of tlie lient: ,i!i-i1ia 1!1p I l l~l l l t l l  

after :uenls arid :lip 1 1 s ~of 3ti~Iis.t oo t l i p~n~~-e r .:ishes n ~ l d  for clc:i~lsing tlie 
mouth  is : i l l i i~st  1111ix-er~:il :1111011g t h e  1inti1-c.:: ~1-11ili. tht. footiis l:rrgrly rice aIld 
no nlcohol is I I S P ~ .  111 :ill of the111 caries is so r;iri. tIi:ii t o  all intelits nlld pnrposes 
t1.e n a t i w s  ma>- be regarded .:is i ~ i m i u ~ ~ c .  



~laci l lg  of breast feeding esertq a direct inflllcnce ill tile "\~eakening of 
the tooth defences." Just \That constitute. '+tooth defel1ce" is not 
mentioned. 

The effect of certain drugs upon the teeth has heen dealt with by  
-lusten (3).  The syqtemic contlitions nhich are suppoqed to  f a m r  
the ~ l e v c l o ~ ~ n e n t  of caries arc anemia, dyspepsia, pregnant>-, acute 

rheumatisnl, enteric and other continued fever.. . T7arious szllts and 
compountl. of mcrc~lry, lead, l i ~ r m i t h ,  silver and copper m r e  u i t d  in 
the expcrimenti. Although it was fount1 that  the drug n a i  partly 
excreted illto the oral mucosa, yet it is rather an open question ~vhether 
t h h  excretion at  one time may be .o long continued as T O  accelel~~teor 
even cauqe any tlcleteriouq effect upon the crupted terth.  A l n o t l ~ e ~  
point ho~vever IT-hich may n ell bc conderct l ,  that the frequent drug- 
ging of groning chiltircn promote5 a di>turl)ance in thc nutrition of the 
nnlcloh1:~st and of the oilonto1d:tst thereby bringing :111out strnctural 
change> in the enamel and dentin respecti~el>-. Hiqtological examina- 
tion. contluctetl along thii  linc of experinlentation would undoubtetlly 
t h r o ~  p1x1.c- of p re~en t  tlmxpcutic niethotis. light upon c ~ r t a i ~ l  

111 tal)le G are pre.entc>tl certain nhstiact. :ind notation. upon the 
tecth ant1 tlict of :I fan- r:~cc. from different pit- of thc xvorltl. IMi-
nit(, information on thc subject appc:rr~ to 1je ~ n t h c r  scattered for in 
111:iny in-tanre. an autlior n ~ y  tietail the food. :it p ( > a t  length, the 
nlanucr of cooliing aritl 11:ihit- of entirig but will orerlook entirely the 
(aondition- of the nla.t~catory nppar:ttui. In  qo far 3.; the relative 
: i laount~ of protein to  c~ljol1ytlr:itc in the tllet are concerned, the data 
appear t o  colifirni Plckcrill'. i1) concluiion in th1- rc,pnrd, nanlelj-, that 
tile protein r:ttil~g rnccxq are a. w=ccptll)lc.to  dtmt:rl cnrie. 8.: thoie nhoie 
f o o t  . l l i l l -  r 1 0 1 1 1 : t e .  On thc othcr lmlcl thcy appear to  nfga- 
tiTe tllc I~oljlll:u. irnprt.-ion that the tecth of primitive races are relatively 
iminune to cnrie-. 



~ ~ I I S ~ O ~ I S ,l{itcs, PI,(;,,of 1 , h :  ~ l h o r -
igin:ll 'l'ri!)c of i , l~c  (i111f of ( h r -  
~ ) c n t , : ~ r i : ~ ,  (:. S t x t t o n  : ~ n dLV. 
11;. C .  St,irling. '1'r:ms. l{oy. 
Hoo. So. Ali~st,r:lli:i, vol. 17, part 
2,  p. 2'kO 

I<cport, of l,hc 1Iorn lhpc:dition, 
I<:. (>.St,irIing. 1':irt l V ,  p. 51 

K:~livcx '1'ril)c:s of tllc Nortllern 
'I'cbrril ory of Arlst rnli :~,  Spc~ncor. 
l l :~~ ;AI i l l :~n  (h.,1!)14,& 
Y orlc 

I ligI11:~11cls I < ,  I?. 1<11rl,on. of I3~1z i l ;  
'I'ir~slcy 13ros., I,orrtlol~ 
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the lleutralizing power. One of the eaqiest methods of stimu- 
lation is the use of an electric current which has been passed tllrough 
an inductoriullL :lll(l eu~erinient. along these lines were projected. 

In  thiy series of experiments it was desired to  determine nha t  com- 
parative tlifferenceq noultl result in titratable acidity and alkalinity 1)y 

11be of the electric current at  different parts of the oral rnucoka. 
It ha\ been deinonstratetl that the n~echanical stimulu. ohtained by the 
che~r-ingof p:lrnffine eucitc. n flon of saliva ~ h i c h  i> niarkcdly diffelcnt 
f ~ o n lthat fount1 nornlallv in the nlouth. 11it11 tlic elilploymcnt of the 
clectiic culrent, o?jtainetl from :HI mductolium. :I t hml  iamplc nay <e- 
cured ~ ~ l i i c h  diffeicd in tltratiori value from either the riorlilal rcqtilig 
or p:rraffinc d i v a .  Thc amount of curlerit used anel the locality a t  
which ~t Tr-a- applied tlicl not :\ppcXar t o  produce any ~ ~ ~ l k e d  dcri:~tion 
frolll t h  general rc.ldt. =\lthougil the -tr cngtli of cm rent varied n itli 
tllffelmt indl~idu:ll., 0111~ that btrrngth wn. uqetl which a t  the end of 
trio ~ l ~ i n u t c -proclucecl :I tiliellng -cn.ation at the point of contact. 
\\ henex PI thi- miol~rit11a- :~pp~cciably111c.ieasetl it n a. found to  I)c 
plc~jut11ci:il to -allr-:l~y act ivl t~ . a- an ulinece-:~ry noivous tension n n s  
thus p1 otlucctl. 

T h t ~  :~pp:u:itu- con-istctl of t n o  I<tllqon Lcl:~ntlc cell.. typc Z con-
nc~tcvl111 -one- nit11 :in inductorlniii 2nd a key. The clectrocleq con- 
- 1 - t ~ lof t n o  platinuiii po~nt -  iiio~uitcd 011 n \ dcnnitc~ h:rntllc. The 
c l t ~ t ~odtx I\ ,I- ~ p p l i ( 4  to tlio inucou. incml~rnnc a t  somr pr~(1ct~llnii lcd 
pomt ~ n t l  tllo -:~Ilr-n thu- ol)t~linetl titrateti 111 the u~u:11 mmncr .  The 
cliff el (lilt 1~)r~illtie. : ~ t11hirli the electrode TIa- npplictl ncrc,  fiiqt, the 
opt~nlt~l:oi Sten-on'. durt oppo-itc tllc uppcr iecontl mnlnr in the 1)uc'cnl 
mllco-,i: - c ~ m ~ t l ,  tlw opening- of 117harton'- duct\ nncl the tluct- of 
rS:tltllo!iil 011 cx~tllt'~-i(le of tlic tienum linguae; third, on thc tlor\unl of 
lI1(' tollguc3 lllc jullrturc of the po-terior ~ i t h  tlnrd 11~1 .tlit n ~ i d d l ~  
tllc, :11)('\ of t!ic, \ foiliicti 1)y the conr-c.rgcxncc of the two line- of the 
(.11 v11111r , ~ l l ~ t ~ ~  pnpll!nc~: t ow  tli, ::t thv gingivae. I n  :ipplying the cur-
lcllt at tllc l)il:ltelal itluct,llc- ono -ide na. stiinulntcd for t n o  minute; 

all(] tllc)ll +I l c% o13p.itc~.idc. S o  inflailililntion of the niucosa a t  the 
po l , l~  (.(rllt:l('t ,\:I. (Ieyelopeel at ally timc. The re-ult\ of 1he.c t ~ -

:ti(' ~ ~ ~ ) o r t c d  fil-t coluinn i~ noted the l j ( x l l l l ~ ~ b l l ~ .  111 t.ll)l~7.  In  t h ~  
.el l,,l l ~ , ~ ~ l ~ l ) c ~of tlie Il:~tiCllt, in C : I C ~  colunln ((.kl'the all;alinity of 10 

.~lllll)lc c\l,lc.-etl in culjic centiinetei- of S 200 HC1.: in "B" 
tllc, :lcldlty of 10 cc qalllple eupreq-cd in culjic centimeter of S 200 
~ : ~ 0 1 1 , ,:inti ill *.(" '  tllc totnl' neutralizing poner. The salivary factor 

er thc. ~):~r:lffint> -:~li\:I n a- taken : the distance of the nlll)r:il. l lplle~ 
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mixed stiillulatio~l of the sense organ. There was used for this cx-
perilllent quinine on one day and sucrose on the second or third day 
follou ing. 

In  iecuring the wmplch there nas  collected first a resting saliva anti 
the11 the snliw vcrcted flom the use of the taste stimulant. The re-
s u l t ~arc repoltctl m table 8. I11 the first column appears the subject 
number. F l g u ~ e i  in col~min, -4, R and C' rep~esent respectively the  
a1li:rlinity. : i d i t >  and total ncntraliznig poner of cach sample. It may 
he stated in gcnclnl that the action of wcroqe, the .meet stimulant. 
tends to  1omr tlic total ncut~dizing power of the saliva. Quinine, the  
bitter stimulant, sppcal, to piotlucc the opposlte condition yielding 
d i n  rcsc~nl)ling that \oc:ctctl in rix-pon,e to the -timulm of chening 



obtained show that theie i.; n tlefinlte corlelation hetnec11 the concen- 
tration of lnolgnnic constituent^. the amino-nitrogen content, and the 
neut~alizing poncr of wliva: nnrriel>-, that  :I hiell neutralizing power is 
asgociatetl nit11 :t colrc;poiiclinpl~\- high per centage of inor ganic constit- 
uent. and ni th  n lov pelccnt:~ge of protein. 

Data aic plewntcd nhich confilm Picherill's obscr~ationi: concern-
ing the effect of cliffeicnt conitltuentq of the diet upon dental caries. 

The uqe of the elpct~lc cmlcnt :I.; :I saliv:~i;r- stiniu1:int c m t e s  a se-
cretion nialhedly lon in nlh:llmit> :lilt1 ro~ie.pondingly high in acidity 
when coinpa~ed to  tlle d i x n  ~e.ulting f ~ o r n  the parafine stimulus. 
The neutralizing pon el of rain ,I qcc1ctcd in ic-ponse to electrical stimuli 
is than that scc~t~tc.tl in rc.ponw to the chening of paraffine. 

Iliflerential :ile,i- of -ti~uulatlon 111 tlic o1:11 niucoqa cannot be tleinon- 
ytrated. 

7 7 

.o.l h e  conipail.ori of m n l ~  of .:111r-,i oht:iincd 1)y n . w e t  stiniulus 
i*ucio.e) r i t h  t h ~ t  o\~t:lmc~~l1))- ;I \,lttm -timulu- icluirlincj proves that 
tlw f o ~ m e r  yicl(1- a -:illr J I o n  111 ntwti:~lir;lngpone r :mtl that the lnttcr 
protluce. the oppo.lte ~c+ul t .  





THE WAVERLY PRESS 
BALTIMORE. U. 9. A. 

3 


